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†Bolded codes were used to define the outcome to increase specificity, while additional codes were used to increase the 

sensitivity as a predictor variable 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table S1. ICD-9-CM Codes Used to Define Comorbidities 

Condition  ICD-9-CM codes  

Heart failure  398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 

404.13, 404.91, 404.93, 425.4, 425.9, 428  

Hypertension  401, 402, 403, 404, 405  

Diabetes mellitus 250  

Ischemic stroke† 433, 434, 435, 436, 437, 438  

Myocardial infarction  410, 412  

Peripheral artery disease  440.0, 440.2, 440.9, 443.9  

Supplementary Table S2. States by U.S. Census Bureau-designated Divisions  

US Census Division States 

New England Connecticut, Maine, Massachusetts, New Hampshire, 

Rhode Island, Vermont 

Middle Atlantic New Jersey, New York, Pennsylvania  

East North Central Indiana, Illinois, Michigan, Ohio, Wisconsin  

West North Central Iowa, Nebraska, Kansas, North Dakota, Minnesota, 

South Dakota, Missouri 

South Atlantic Delaware, District of Columbia, Florida, Georgia, 

Maryland, North Carolina, South Carolina, Virginia, 

West Virginia 

East South Central Alabama, Kentucky, Mississippi, Tennessee 

West South Central Arkansas, Louisiana, Oklahoma, Texas 

Mountain Arizona, Colorado, Idaho, New Mexico, Montana, 

Utah, Nevada, Wyoming 

Pacific Alaska, California, Hawaii, Oregon, Washington 



Supplementary Table S3. Age Standardized Total Stroke Incidence Rates per 1000 Person-Years of Patients with Non-Valvular AF by U.S. Census Bureau Divisions in Marketscan, 

2007-2014  

  NEW 

ENGLAND 

MIDDLE 

ATLANTIC 

EAST NORTH 

CENTRAL 

WEST 

NORTH 

CENTRAL 

SOUTH 

ATLANTIC 

EAST SOUTH 

CENTRAL 

WEST 

SOUTH 

CENTRAL 

MOUNTAIN PACIFIC 

Men 
         

 Events 194 589 1148 190 639 211 379 206 734 

 Person years 34860.49 85545.48 160381.51 32725.94 117845.9 39770.56 66179.66 31569.28 109789.25 

 Rate (95% CI) 3.09 (2.45-3.73) 3.56 (3.03-4.09) 3.15 (2.79-3.51) 2.98 (2.32-3.63) 3.31 (2.87-3.75) 3.41 (2.68-4.13) 2.98 (2.52-3.44) 2.61 (2.00-3.22) 3.15 (2.71-3.59) 

Women 
         

 Events 203 664 1335 184 706 253 416 200 775 

 Person years 22292.46 63740.48 123319.27 22188.9 80948.53 26910.53 46052.48 21192.73 75558.82 

 Rate (95% CI) 3.73 (2.62-4.85) 3.92 (3.07-4.76) 3.99 (3.35-4.63) 3.33 (2.26-4.40) 3.78 (3.14-4.41) 4.00 (3.13-4.86) 4.08 (3.27-4.88) 4.62 (2.96-6.27) 3.77 (3.02-4.53)           
Rate Ratio  

(95% CI) 
1.21 (0.84-1.74) 1.10 (0.85-1.43) 1.27 (1.04-1.54) 1.12 (0.76-1.65) 1.14 (0.92-1.41) 1.17 (0.87-1.59) 1.37 (1.06-1.76) 1.77 (1.15-2.72) 1.20 (0.94-1.53) 

          
Total* 

         

 Events 397 1253 2483 374 1345 464 795 406 1509 

 Person years 57152.95 149285.96 283700.77 54914.83 198794.43 66681.09 112232.14 52762.02 185348.06 

 Rate (95% CI) 3.4 (2.8-4.1) 3.8 (3.3-4.3) 3.6 (3.2-4.0) 3.2 (2.6-3.8) 3.6 (3.2-4.0) 3.8 (3.2-4.4) 3.6 (3.1-4.1) 3.6 (2.7-4.5) 3.5 (3.1-3.9) 
* Age- and Sex- Standardized Rates 



 

Supplementary Table S4. Age Standardized Total Stroke Incidence Rates per 1000 Person-Years of Patients with Non-Valvular AF by U.S. Census Bureau Divisions in Optum Clinformatics®, 

2009-2015  

  NEW 

ENGLAND 

MIDDLE 

ATLANTIC 

EAST NORTH 

CENTRAL 

WEST NORTH 

CENTRAL 

SOUTH 

ATLANTIC 

EAST SOUTH 

CENTRAL 

WEST 

SOUTH 

CENTRAL 

MOUNTAIN PACIFIC 

SEX: 
         

Men 
         

 Events 166 192 408 324 547 127 333 287 516 

 Person years 18522 24795 55310 47760 77899 13643 47848 43909 68977 

 Rate (95% CI) 3.88 (2.24-5.51) 4.81 (3.37-6.24) 5.09 (4.04-6.13) 2.76 (2.08-3.44) 4.00 (3.36-4.63) 4.91 (3.16-6.66) 3.31 (2.63-3.99) 2.86 (1.96-3.76) 2.66 (1.86-3.46) 

Women 
         

 Events 190 231 493 399 553 146 406 351 848 

 Person years 16183 19885 41796 37333 56042 11375 37397 38472 69302 

 Rate (95% CI) 3.11 (2.19-4.03) 4.04 (2.36-5.72) 3.85 (2.77-4.93) 3.91 (2.42-5.41) 4.02 (3.18-4.85) 4.24 (2.24-6.24) 3.26 (2.46-4.07) 3.12 (1.76-4.48) 4.74 (2.3-7.17)           
Rate Ratio 

(95% CI) 
0.8 (0.48-1.34) 0.84 (0.5-1.4) 0.76 (0.53-1.07) 1.42 (0.9-2.23) 1.00 (0.77-1.31) 0.86 (0.48-1.56) 0.98 (0.71-1.36) 1.09 (0.64-1.87) 1.78 (0.98-3.24) 

          
RACE+: 

         

Non-Hispanic 

White 

         

 Events 304 316 749 672 812 198 505 532 1029 

 Person years 30196 35361 85669 79722 105144 19590 63308 72488 109802 

 Rate (95% CI) 3.58 (2.51-4.65) 3.77 (2.75-4.79) 4.16 (3.38-4.93) 3.31 (2.46-4.16) 3.47 (2.94-4.01) 4.49 (2.89-6.09) 2.78 (2.35-3.2) 2.56 (1.84-3.29) 3.82 (2.13-5.51) 

Non-White 
         

 Events 52 107 152 51 288 75 234 106 335 

 Person years 4509 9319 11437 5372 28798 5427 21937 9893 28477 

 Rate (95% CI) 3.17 (1.76-4.58) 6.89 (3.57-10.2) 7.22 (4.52-9.93) 4.08 (1.42-6.74) 5.53 (4.32-6.74) 4.83 (2.6-7.07) 4.89 (3.35-6.44) 5.79 (2.39-9.19) 4.00 (2.59-5.4)           
Rate Ratio 

(95% CI) 
0.89 (0.52-1.52) 1.83 (1.05-3.17) 1.74 (1.14-2.64) 1.23 (0.61-2.49) 1.59 (1.22-2.08) 1.07 (0.60-1.93) 1.76 (1.24-2.5) 2.26 (1.18-4.34) 1.05 (0.59-1.84) 

          
Total++ 

         

Events 356 423 901 723 1100 273 739 638 1364 

Person years 34705.22 44679.71 97105.62 85093.49 133941.46 25017.37 85245 82380.9 138278.94 

Rate (95% CI) 3.3 (2.6-4.1) 4.8 (3.4-6.1) 5.0 (4.0-6.1) 3.5 (2.4-4.6) 4.1 (3.5-4.6) 4.5 (3.2-5.8) 3.4 (2.8-4.0) 3.6 (2.3-4.9) 3.7 (2.5-4.8) 
+ Age- and Sex- Standardized Rates 
++ Age-, Sex-, and Race- Standardized Rates 


